Supplementary Materials and Methods
The following subsections describe the protocols and workflows mentioned in the main text in detail, including used commands, parameters, and settings.
DNA isolation protocol for formalin fixed paraffin embedded samples
Formalin fixed paraffin embedded (FFPE) skin samples originated from a different study performed at the Medical University of Graz and DKFZ Essen, Germany (Prof. DDr. Jürgen Becker; institutional review board approval 24-167 ex 11/12). Values represented in the current paper are derived from the optimization of DNA extraction and ITS PCR. Sample information is given in supplementary Tab. S1.
DNA was extracted using the QIAamp DNA FFPE Tissue kit (Qiagen, Chatsworth, CA, USA) with modifications from the protocol reported by Munoz-Cadavid et al. (2010) . The modifications were as follows:
a. 20 sections of FFPE material (each 5 μm) used.
b. Deparaffinization was performed with xylene with centrifugation for 10 mins at 13,000 rpm.
c. Use Magna Lyser tubes (Roche Diagnostics, Mannheim, Germany) with and without beads (green tubes; 1.4 mm ceramic beads). Two times homogenization with MagNA Lyser Instrument (Roche) at 6,000 rpm for 30 sec, cool sample in cooling block (-20°C) after each lysis.
d. The tissue pellet was digested with ATL buffer (Qiagen, Chatsworth, CA, USA) and treated with proteinase K solution at 56°C overnight. Subsequently, samples were processed using columns as per the manufacture's protocol.
Quantitative Real-Time PCR:
DNA extracted from FFPE skin samples was used to detect the presence of fungi. The ITS1 region was amplified using the primers ITS1-F CTTGGTCATTTAGAGGAAGTAA and ITS2-R GCTGCGTTCTTCATCGATGC; ITS2 region was amplified using ITS3-F GCATCGATGAAGAACGCAGC and ITS4-R TCCTCCGCTTATTGATATGC.
Quantitative real-time PCR was performed with the CFX96 detection system (Bio-rad, Munich, Germany) using LuminoCt® SYBR® Green qPCR ReadyMix™ (Sigma-Aldrich, Steinheim, Germany). 50 ng of template DNA was added to each reaction with a final volume of 20 µl. The amplification program included incubation of the reaction mixture for 3 mins at 95C, followed by 40 cycles of 5 sec at 95C, 15 sec at 51C and finally a melt curve analysis by gradually increasing the temperature by 0.5C from 65C to 95C with simultaneous recording of fluorescence signals. For detection of fungal DNA in skin samples, 50 ng of total DNA extracted from the FFPE material was used as a normalized input PCR. The CT values obtained for the samples were subtracted from the no template control (△ CT). Each measurement was performed in triplicates.
Statistical analysis of qPCR data
Quantitative PCR data were assessed with Shapiro-Wilk normality test for their normal distribution.
Data are given as mean ± standard error of the mean. Statistical analyses were performed with GraphPad Prism 5 software, by the use of one-way ANOVA and Dunnett's post hoc test for multiple comparisons. P-values <0.05 were considered statistically significant.
In silico ITS1 mock community generation
The in silico ITS1 mock community is based on the publicly available UNITE ITS collection (version 7, 22.8.2016; Abarenkov et al. 2010) //quality filtering, pre-processing using mothur screen.seqs(fasta=its1Mock.fasta, maxambig=0, maxlength=400, minlength=200, maxhomop=8, maxn=0)
//unique sequence set using mothur unique.seqs(fasta=its1Mock.good.fasta)
Bioinformatical analysis of ITS1 fragments
To demonstrate the differences between de novo OTU picking strategies and closed reference based approaches the same set of ITS1 fragments was analyzed with mothur (Schloss et al. 2009 ), QIIME (Caporaso et al. 2010) , and MICCA (Albanese et al. 2015) in default, de novo, as well as in closed reference mode. Details and commands for each tool are given in detail in the following sections.
Unless otherwise specified, standard values and settings have been used with the applied commands.
mothur -default de novo OTU picking
In general the analysis followed the MiSeq SOP of Kozich et al. (2013 , accessed May 2016 starting with align.seqs, since amplicons were already pre-processed (described within section 1.4). In the absence of an available reference sequence alignment, an alignment was manually created based on UNITE (version 6, 2014-12-30) . Briefly, pre-clustered and pre-formatted version of UNITE for mothur was applied to ITSx to extract ITS1 fragments only. The Given taxonomic classification was used to select only one representative per species. According to this criteria a subset of 5,699 ITS1 fragments remained and were finally aligned by muscle version 3.8.31 (Edgar 2004) 
QIIME -default de novo OTU picking
The in silico ITS1 mock community was clustered into OTUs using QIIME's (version 1.8.0) 
QIIME -closed reference OTU picking
The in silico ITS1 mock sequences were analyzed using QIIME (version 1.8.0) using modified settings for closed reference OTU picking. Exact commands are given in the box below. Reads were clustered into OTUs using pick_otus.py with blast as method. For each OTU created by the closed reference approach, taxonomic classification was added according to the given identifier and the corresponding taxonomy file sh_tax_qiime_ver7_97_22.08.2016.txt by a custom R script for further comparison with the true annotation.
MICCA -closed reference OTU picking
Pre-processed in silico ITS1 amplicons were used for closed reference OTU picking with MICCA as recommended within the tool documentation (http://micca.org/docs/latest/commands/otu.html, accessed September 2016). QIIME formatted and pre-clustered (97% identity) UNITE, version 7 (sh_refs_qiime_ver7_97_22.08.2016.fasta) was used as closed reference database. In contrast, for different phylum level fungi only conservation around the 5.8S is detectable, which makes the MSA of distinct fungal ITS fragments meaningless, supplementary data sheet S2C. For ITS fragments of the same genus the ratio between conservation and variation allows even for species discrimination supplementary data sheet S2B.
Phylogenetic tree generation (Fig. 4)
Phylogenetic trees (Cladogram representation) were generated by either NCBI's Taxonomy Common Tree function (Fig. 4A , Sayers et al. 2009 ) based on the respective sequences or by the ClustalX version 2.1 phylogeny tree functionality (Larkin et al. 2007 ) based on the respective MSA, Fig. 4B -C. The phylogenetic tree information was exported to newick format (Olsen 1990 ) and visualized by the ETE Toolkit (http://etetoolkit.org/treeview/), Phylogenetic tree (newick) viewer (Huerta-Cepas, Serra, and Bork 2016).
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